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Specif Iss^tioxjsj / 

1, Title of the Inveatios^ 

M«GI^IEa';i:C BONB £;OHDU(:i'I{:;N AMI) BARDRUK OSCILul^TION MICROPHONE IH COMMON 
USE OF TRANSMISSION ^^HD RSCEPTIO?? 

2. ClaiiTsIs!) 

{1} A •tsagnetlc bone conduction and eardrusn oscillation ;$dcrophone 
in coiTis^on use of transrsission and reception characterised by being equipped 
<»fith a dlaryhrags-f! v»bi.cl\ transraita the ob cilia tio?i of a sxsrfaca of a I xvxng 
body ;nechaiiicaily, a power-generating vTsechanism arranged opposite said 
dlaphrag5«, a sound gtiide connected to an air line £orsned from said di.aphragrfi 
arsd a case havis^g an airtight structure, and an ear chip provided at the 
tip of said sound gxiide to be able to mix and pick up, with one diaphragin, 
the bone conductiox^ sound frosn the sxsrlace of a living body as well as 
tha aardruj;^ oscillation detected in an airtight aysteiv; by the external 
auditory canal, and also, receive it as a bona conduction receiver and 
an airtight earphone. 

■2) The tnagnetic bone conduction and eardxi:an oacillauiori i--iicrophone 
in. co;n!T:on use of transmission and reception of Ciaifn 1 characterixed by 
the oscillation of the surface oi; a living body being conducted dirfsctly 
to the diaphragm via an outer skin contact, chip, 

(3) The magnetic bone conduction and eardrum oscillation microphone 
in. cosT^mon use of transvfiission and reception of Clain^ 1 charactarised by 
the oacilXation of the surface of a livix"!g body being conducted i:o the 
aforan-;ant.loned diaphragm via an external srsain body case and a suspensiOTJ .. 



(4) The magnetic bone conduction aad eardriim ofscliXation r?iicrophons; 
in co!T!n5oi-x of trans?nission and reception of Clairn 1 characterized by 
the oecillstion of the surface of a living body being conducted to the 
afore;«encioned diaphragm via an outer skin contact chip and a 55-.n?penglon , 
• (5) The nsagnetic bone condiicfcior- and e-srdrui-^ cscill.zutior; sTd.crophono 
in ooninion uee of transmission avxd reception of axxy of Clais^ss 1 to 4 
charactsris^ed by the aforsfnentioned power-generating mechaniam cosvspzlsinq 
a STsoving coil fixed, to th.e aforementioned dxaphragm, and a coxe -ajid /476 
permanent magnet arranged opposite said moving coil. 

The ?aagnet;ic bone conduction and eardrurfs oscillation ndorophone 
in comrf$on use of transnsission and receptiorj of any of Clax!ns 1 to 4. 
character! 3;ed by the af oxementioned power -generating mechanisin being 
com;;;:?; ised of a fnoving iron piece fi^^ed to the af oremexitionssd diaphragjn^ 
and a core, perrtianent magnet and power --generating corasnon excitation coils, 
3, Decailed Specifications 

Thiis invention relates to a magnetic bone conduction and eardrxstn 
oscillation microphone ixi c-iornmor- nse of tranemission and reception which 
manifests an especially large effect under high noise. 

Direot-^ and acceleration-~type ssagnetxc bone condxxction microphones 
have been known in the past , Figxjre 1 shows an exan-ipie of a direot-type 
tnagnetic bone conduction and eardrum osicillai: ion Jt^icrophone. i in the 
dravving ie a core; 2 is? a power-genezating coil? and 3 ia a permanent 
magnet. In addition, 4 is a, suspension; S la a screw; S is an osciilacion 
plate compriEing a i!iagnetic substance; and 7 ia an outer skin contact 

^Number In the margin indicates pagination in the foreign text ,. 



s?>np- As-i ise^sn nroirs the drawirsg, the Buspension 4 is snounted to the frame 
of the core 1 vi^ith the acrew 5, while the oscillation plat« 6 and the 
outer skin contact chip 7 are anchored to this suspension 4,. 

If a surface of a living foody Is oscillated by a bona conduction 
sDx^r-d, this oscillation is conducted ciiractly to the outer ski.n cositact 
chi.p 7 and oscillafcion plate 6, and converted to an slectric signal i.n 
a TJiicrophox^e having such a conf louration , Thus, it has a rs;erit bscaxjse 
the foons conduction soxsnd can be picked up efficiently. However, it has 
a drav/foack because the operating point readily changes if the force of 
the pressure on the sxxrf ace of a living body varies. 

If the shssar Kiodulua of the suspension 4 is inereassd. as a s^-^eaaure 
to counter thls^ an oscillation system comprising the suspension 4, 
oscillation plate S and outer skin contact chip 7 responds to the 
high-frequency components of the bone conduction sound, bsAt it hardly 
responds to low-freqiisesicy components. Thus, the low-frequency coajponents 
of the sou:-id picked up by this microphone are ineiif f icient^ and a drawback 
developed because the sound t^fas unnatural. 

An. exan>ple of a convent ional scceler at ion -■ t: ype ningneti c bone ccndxict ion 
and eardruT^i oscillation iticrcphone is described next in Fig, 2, In the 
drawing J 8 is a jnain body case; and 5 is a cover moxinted to this main 
body case a with a screw, 10 is a diaphragm which is anchored to the 
center of the suspension 4 aed the center^ port Ion thereof has ve5;y-"bs:gh 
rigidity. The oscillation plate S co;rtprising a magnetic substanee is 
anchored to the center of this diaphragca 10. Meanwhile, the core 1 is 
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ri-ounted to the parlpheral portion thereof. The pov^er-aaneratirsg coil 
2 and th?-? pexTnaiient magnet; 3 are fixed to the core 1.- 

li: the iuirface of a living fcody oscillates irs accordance vich a bone 
conduct! CD sound in the accelerated -typsi fnagnstic bone conduction and 
eardrain oscill.ation microphone having auch a contigurationj the entire 
main body case S mounted to the sssurtace of the living body oeci Hates 
in accordance with that oscillation. If the main body case 8 oacs-Xlates, 
this oscillation acts on the oscillation plate 6 by way of the suepeneicn 
4. At this time, the mass of the core 1, power -genera ting coil 2 and 
permanent magnet 3 increases and so does the inert ial ?-)oxsent.; hence, they 
do not , while only the diaphragm 10 osciilateB . Consequently^ the distance 
between the oscillation plate 6 snd the projection Of the core 1 changes^ 
while the magnetic resistance of the magnetic circuit changes; hence, 
the bor$e conduction soux>d is converted to an electric signal. 

This type o£ microphone has; a merit because the operating point doee 
not chan<;je at all even if the force of the pressure on the living body 
changes. However, this microphone has a drawback because a natural soand 
cannot be picked xip ai;:5.ce the attenuation of the low -band co-Tiponents v^/as 
Increased to design the di^uphragm 10 so as to sat the resonance point 
in the high band for readily detecting the high- treqnency components 
sufficiently , 

In addition, convent ioxial magnetic bone conduction a:.o.€i eardrnm 
oscillatioxi microphones are dedicated either to tranemissiox?. or reception; 
no dev:i.c;ii used for both transmission and reception has existed. 

Axi object of the present invention is to provide a STtagnetic bone 

"S 



conduction and eardrwn oscilXatiou rjsicrophone in coirimon use oC transndjswion 
and reception for elirsir!aj::in,g the drawbacks csf the above -njentioaed /4 
convei^^tional device®, to thus expand the register that n^ay be picked up 
and oriable reprodxiction of s natural ssound by being able to si;mslta;aeousIy 
pick up bone- conducted high-band sound and eardrum- oscillated low-band 
souuds, and also, be able to perrorru both transrviisaion and reception, 
•snd .further, does? not pick, up noise when used under high noise.. 

The character i.stic feature the preeent Invention include the fact 
t:hat a diaphragm v^hich transsiuitB ^;he oscillation of a surface o.S a living 
body mechanically, a sound guide connected to an air line formed trofn 
said diaphragm and a case having an airtight structure, and an ear chip 
provided at the tip of aaid sound guide are provided to be able to mix. 
and pick ap, with one diaphragtrs, the bone conduction sound frovn the surface 
of a living body snd an ea;rdrum-oi3c ilia ted sound , and also, receive it. 

The present invention xvill now be described through the practical 
exassples. Figure 3 illastxates the l"*^ practical exars^ple of the present 
invention. In this drawing, 11 ia a. main body case; 12.^is a cover anchored 
to. this ma.ln.feo.d.jf.,oaae 11 with a screw 13 ; 14 ie a diaphragm claraped between 
the jnain body case 11 and cover 12? 15 is a ffsountlng screw whose head 
portion 1 anchored^ u.he center of the diaphragm 14; 16 is an 

^H^?^?LJ.^iS...5^551i^&ot <^ core^^; IS ; 

and l? is a moving co.3,1 whi.oh is anchored to the opposi.te s.lde of the 

outer sk,;,n contact chip_^16 of- the- diaphrag;;^ 14 , In addition, la is a 

mounting member having a plurality of ai.r holes 19; 20 .la a per;uanent 
frsagnet f;s,x.s;:d. i:.<;> this «.oi.inting messber- 18; and 21 is a corev Furt.nermore , 
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this space formed by the n^airx body case XI and the diaphrags-s 14 is done 
so a0 airtight st:ri5Cture, while a sound guide 23 is -TKSxmted to the air 
hole 22 o£ the mai?- body case II, Horeover, an ear chip S4 is provided 

at the tip of the Boxsnd. guide 23, H^.srther!nore, a da?T5per comprising 

i^^^ 

a anonae oz the xike is inserted betv»een th.e diaphrags? 14 arid the cover 

12, 3S ie a lead wire. 

Even if the sound guide 23 here is? a soft n:iate:riai asnd deliornssd readily, 
ite capacity does i^ot change at all. For exasiiple, it Ib made frosts a pipe 
comprising a vinyi or silicone resin or the like concealing helical 
coil raade of stietal , In addition, the dla£hrag;T^^ f.so'Ti a ;sietal 

pljSste, reain j^ljsi/ =53?:.5UlS--llli8-,o»i/^hich ^ 

■•^^■■^ ti^^t j;he..os;;aiIa But 
when the microphone of this practical exaniple is rsountsd to a surface 
of a 5.iving body, it can be raada with enough strength so that the operating 
point resnains unchanged by a force of pxesisure . 

The operation of this practical exasnple is described next, Firs-i: 
of all, the outer skin contact chip 16 of the sai.crophone of this practical 
ex.a;nple la corscact against: a eurface of a living body, and also, the ear 
chip 24 is inserted into an ear hole. Now, assuYning a bond cooduction 
sound is transraltted by way of bone and aubcutaneoua oissue, the surface 
of a living body is oecillsted by this bond conduction aourKi, This 
oscillation is then propagated to the dlapbragin 14 via the outer akin 
contact chip Ig, At this time, the irsechanlcal inductance of the eyecers 
^'"'''\£i;f mounting *5trew l|_axK| skin contact 



chip IS is chcs^ien so as to a^acoh the inductance synthesls?ed by bone: 
Siibcuts.neaus,,^sg^ body at t.he....?:Jj;M;?„o^ contaci:. to better 

the efficiex'scy of the_ bong conduction sound pickup. Therefore, the 
percentage of the lots?--band of the bone conductxon sound that is attenxjated 
is larger than the high -band . In addit ion, ri:iO;!:e i:s:ic|h--band eound cotsiponants 
are contained than lo^-barsd coryiponents in the bone coriduction soxmd, 
T5:ias, the percentage of the high- treqtiency ooraponent in the bone corjdncticn 
sound of osciilation applied to the diaphrag-rs 14 via the outer e>:in contact 
chip 16' is high, 

!^eanwhlle, the eardrvjin is osscillated by the air sound in the oral 
cevity directiy by ¥?ay of the Eustachian tube, etc. Since the iTsechanical 
inductance of the eardruu? is low, the ssound picked' up by the eatdrusi^ is 
not a bone conduction sourid and it has low •band coo^ponentss - Thus, the 
low-bas:id co;rvponents of the sound are propagated into the a>ain body case 
11 via the sound guide 23, then to the diaphragm 14 via the plurality 
of air holes 1§ provided i.n tlie n:;ounting rsiCTsO^ier 181 

As a consequence, the Vdgb-band coniponents of the bone conduction 
sound are inputted into the dxaphxagns 14 via the outer skin ccsntact chip 
IS, and the low- band oonponents ere inputted via the sound guide tube /47B 
22;. hence, the diaphragm 14 perforsrss oscillation co-nprising the high -band 
of the bone conduction sound and the low-hand ot the eardrum oixcl 11 ation - 
Thus, the band of the pi eked -up sound can be broadened, and a raore natural 
»ound can he converted to an electric elgnai. , 

Incidentally, the results of the measureTnents by the inventor e of 
the present invention vill be described with reference to Pig. 4, Figure 



4(a) shows a Bound waveforirs of a case ii^ which the O'apcaiassfii vowels ''a, 
e, 1 . o >sr;d are picX:ed up by an ordinary capaci tor i^fiierophone , Moreover ^ 
Fig. 4(b) shows sopnd wavetorrr^s a case in which che soxind guide 23 irs 
Fig. 3 isj riot used, th.^t is, only hhe bone conduction sound i5>i picked 
up froi-'i the outer aksn co3-5.tac:t chip 16; i:he sound vaveforr;! of, in ■:;:oi;.;;.;t:as;:. 
to Fig, 4jb) above, Fig. 4(c) having 5;he Basie sound as in Fig. 4(a) shows 
a sound waveforin of the Japanese vowels "a, e, i, o, u" in a case in which 
the scinKi is;: picked up from the aound gui.de 23 osily by inserting an ear 
chip 24 into the ear ho3.e; while Fig, 4 {d) ehows; a sound waveform oi; a 
case in w'hich. the bone conduction sound is picked up fro;;-; both the outer 
ekix!. contact chip IS and. the ear chip 2i .. 

It is evident that the sound waveform fd) in a caesi in x^fbich the 
bone cond;.;cfcion sounds frosrs both the outer skin cdjitact chip IS and ea:r 
chip 24 is the closest to the sound wavefor;;- (a) of the capacitor microphone 
avjionq the tniorophones in Figs, ^ {a) , (b) , (c) and (d; , Therefore, it 
can !;>e said that a more natural sound can be picked up by the rnicrophone 
of this practical exaraple, 

Although the above description is a case in which the microphone 
of this practical ©Kasrvpio is used as a transmitter, an operation in which 
it is used as a receiver is described next, 

Sf the electrical sound signsl is propagated to the moving coxl 17 
via lead wire 26, the diaphragtrs 14 oscillates at the satne UH^^^gidle] 
as th«t of axi ordinary speaker, whereupon oscillation of the air occurs. 
This oscillation Is propagated to trie sound guide 23 and to t.>$e eardrurri 
of the ear via the plurality of air holes IS provided on a support raer;iber 
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X?s. In ,;sda;Uxor\, if the diaphri^gr?x 14 oscillates, chia oscillation is 
propagated to rhe 0\5rface of the living body contaoted via the outer sskin 
contacrc chip IS aj5d then i:.hroii9h the boue tissue. As a. con0;3<|uence, the 
ssounds? frosr* both the earaxur;; and the boiie tissue cart h& sensi^d. Moreover, 
the cor;ductanc£; system ot a person angaglng in no;i.&y work; often beco;nes 
isr^paired over a long period of tirae^ and the s^enaitivity of an ordinary 
person often drops about 20 to 40 dB, Reception by such an i-r-peijied person 
of the bone condxiccion sound is effective. 

According to the «?icrophone in comsrson lise of transmission and reception 
or this practical exasnple* the mechanical impedance of the diaphragm 14 
ijs by far larger than that of the air. In addition, since the sound guide 
23 is fabricated from vinyl or ^silicone resin or the like conoealxng a 
helical coil fabricated from a cnetal, as mentioned previon:sly, the aix- 
sounds f:rom the outside hardly ejiter the irsarn body caee 111 through the 
sound guide 23- Thus, even 11 the niicropbon.e of thie practical exars;ple 
is used under high noisse, the noise xs not picked up at all. 

In addition, since the sound guide tube is formed from the material 
as described above, impulsive sounds from the main body case 11 that are 
propagated inside the sound guide 23 are attenuated, Moreovex, since 
the damper as is provided between the diaphragr;? 14 and the cover 12, the 
dia.pb.raam 14 is prevented from being oscillated by the impuls.xve soirnds 
of this ?nain body case 11, .^s a consequence, it can be said that the 
;"icrophone of this practical example car; \tfithstand the impulaive sounds 
of the n;ain body case. 



Th!U 2""* practscsiX exaspple at the present invention ie desscribed next 
with reference to Fig, S, The places where this? practical exanipl?? dirfers 
fros: the l'*^ practical ex.a;Tsple -nereiy include the fact that a rficvinsj ixon 
pi&cs; 27 is? Ti-Quxsted to the ccjiter of the diaphrag-ri 14 and a power -generation 
and e:K;cit«tion coil 28 ie anchored to the an-sf>l ii ier 21,- Vvhile the other 
parts are i:he aasne. In addition, the offectis of this practical exa;r;pl& 
also are the same ae those of Che 1^" practical exa-yplss. 

Figure 6 depicts the 3^'' practical exa;s?ple of the present inventi.oa. 
Whereas the l**" praeticel exarjspls depicted in Figure 3 involves the 
direct type jr^agnetic bone coxsduction and eardri.sm os5cillatlcn ;aicrophcne 
in co;nnoc use of tranai^ieeion and reception, thic practical exefnpie differs 
frosnthe 1^' practical exanple In that it i«s an acceleration - type s^lcrophone, 

31 in Fig, S denotee an external Ssain body case, 32 denotes a /41 
cover; 33 denotea a screw; 34 denotes a suspension cojTciprlslng a -netal 
plate, such as an iron plate, having very high rigidity and v?hich is cla:>ped 
between the exte;j:Tsal saalB body case 31 axid the cover 32; 3S dens;U:ea a 
screw; 3S denotes a diap>n;agm coupled to tlvc center of the suspension 
3^ by anchoring the center thereof and the head portion of the screw 35; 
37 denotes an internal case.; and 3S denote?> :is soxsnd guide connectioxi tube 
having a f ieisilble structnre fabricated frofn the sa;te material as the sound 
guide 23 . The other reference sysAsols denote the same or equivalent obj sets 
in Fig. 3 . 

The diaphragm 36 here is formed from a resin filrn with concentric 
recesses sr^d projections , Thus , the movixig coi I 17 n-ounted on. the diaphragm 



3§ hsjjv a sJtructvre free a rigsonarsce poxnt and specific strex^gth to readily 
act on trie pe;rs?^a.nerit vsagnet 20 and the core aiv 

;^ow.. at the tis^e of use, the cover 32 ia concacted against the surface 
of a living body ^nd the ear chip 24 iss inserted into an ear. P^hen a 
bone corKls-iction sound is transvnitted through th.e bone tissue, the surface 
of a living body osciliates depending tfeis bone conduct ion soiind,. and. 
the cover 32 and the extexrisl. mnin body case 31 osjciliate d»p-sridin<3 on 
the oacxilacion of the surface of the living body. Moreover; since the 
shear 5T$od-.;lua of the auspeuision 34 is very large, the suBpension. 34 inoTes 
sii-uiarly to the cover 32 and the external snain body case 3l! However, 
the po^^-er -generating rftechanism held in the ;r;ain body case 37 supported, 
by the diaphragm 36 increaaea in niasa - Since the inert ial iTiOsTient .is large., 
it does 3:;ot nove regardless of the oscillaitiorj of the aforeraentioned eurtace 
of a living body, Thua, the moving coil 1? osoill.ates dependent on the 
borse conduct ioa eound between the permanent rriagnet 20 and the projecti.ons 
ot Che core 21, and an electric signal Is outpntted to the lead w.xre 26, 
Because th.c resonance point of the diaphrag^Ti is set to enhance the clarity 
of the so;,;nd picked up from such a surface oi! a Irving body, as fs-entioned 
above, attenuation of the low-band of the aound is high. 

Meanwhile, a sound able to be picked up from t.he eardru-Vi Mi; J.nputted 
£rom the ear chip 24, This sound picked up from trie eardrum has a large 
amount:, of low- band conponerst s, aa described in tV-e 1**^ practical exar?iple 
sect. ion , 

Th!.js, with the diaphragm 36, the high-band components of the bone 



conduction aouna picked up Jrom the surface of a living body and the los-^-bisnd 
cors;ponen.ts? picked up from the eardrusT! are synthesi:sed, Sio a. natural, aound 
caa be picked up, 

«sihcn the inicrophone of this practical exarnple is us^^sd. aa a receivers 
the electric signal of the s-ound is inputted Into the •jxsvlng coil 1? frosrs 
the i&sd wire 2S, whereupon the ssuBpeasion 34 and the external inaii^ body 
casse 31 oscillate, and at the saxne tirne, the persianesit snagnet 20, core 
21. and -nain body caae 3? oscillate. Thus,, the air in. the internal case 
37 oscillat&s?, and the oacillat.ion c.f this air reaches the eardrum through 
the sound guide connection tube 3S and the sound guide 23. ThuS; the 
vsiscrophone can be uaed as a. receiver. 

The •nicrophone of trsis practical example has a xner,it becaiiee the 
operatixig point does not vary at all, ao cOippared to the iTd.crophonea of 
the 1**^ and 2"^" practical exantples, J^oreover, the other effects are 
uiubstantialiv the sartse ae those of the I***' and 2''*^ practical cxairspleB, 

The 4^" practical exajripla of the present invention ie described next 
with reference to Fig. 7, Thiss pxactical exattple is an eclect ic- type 
of the direct-type of the 1*' practical exa?t(pla and the acceleration ■• type 
of the 3''^ pxactical exaiTiple; it can be a co;Tib.!,ned acceleration-- and a 
direct •■ type.. 34* in the drawixio denotes a suapanaioxi and 39 is a cover 
rs;cuntad to the external rtsain body case 31 with a screw 33. The other 
reference sy-rsi:>ol s> denote the sa;ne or equivalent objects in Fig,. 

As shfiswn in Fig, B, the suepension 34* here is non-poaed cf a Tviat.al 
plat:e 34a having a punched part 34b in a forrs; where a autf icient stroke 
ie acquired fro;n the center to the circumference. In addition, a plurality 



of screvj insertica holes? 34c are forined in nseCal plai;e 34a, A metal 
plate having a high sshear rnodulus, e.g., is berylliuvn copper plate x;-; ueed 
as Che dlaphrag-i; 1.4. 

The outer skin contacu. chip 15 of the rrd.crophone of this practical 
exaraple J at the time of use;, la cont.ascted 3gain;-rt the aurf&ce of a living 
body, and the ear chip 34 is insserted iato an ear hole. The high-band 
cos:ipone:ats> of the bone coriductiojs soxind, as evident frosn the dascriptlon 
in the 1*" practical exaniple, are propagated to the diaphragrsi 36 via /4B0 
the outer skin contact chip IS. Meanvhlie. the lovi-band co;rspcne.at«: of 
l:.h.e bone coyiduction sound are propagated to the dlaphra-gra 36 fx-on; the 
ear chip 24 via the sound guide 23 and the ecand guide connection tube 
3S, Thtis, the pickup eignai of a 5r;ore natural c:onta.x,ainq the high-hand 
of the juone conduction sound and the low-band of the eardrtira oacxllation 
is outputted along the lead vire 2Sv 

The fact that the iticrophone of this practical exa-Tiple can be o.sed 
aj? a receiver 1b evident with reference to the desscriptlon^s of the 1^^ 
and 3^^ practical examples.. 

Thia nixcrophone, ae previously stated, is an eclectio-type of the 
direct -typa and acceleration-type? hence, it has the advantages of each 
type.. That Is, it has tsierits because the bone conduction sound of the 
direct-type can be picked up ef ficierstly and the operating point ren^ains 
the same. Moreover, in addition to these cnerlte, it has siibstantiallv 
the sasae advantages as those described in the 1"'^ practical example. 

The and 4'" practical ex.an^ples above -vvcre deacr.xbed as axa;r<ples 
in wijich a ftovlng coil was need as the power -generating mechanism, but 
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ic xsj evident that the power -generating sTsechanisi?! presented, in th;i; 2"^* 
practical example, e.g. , a power-generating ;nechanism using a siovini^ iron 
piece uiay be used, 

Ab has? been described above, according Co the present invention, 
si^ce the lew -band cossponerU; s ot the bone cbndixction sos-ind are picked 
up from the ear chip insserted into a.n ear >iole and i;his is? eppiied to 
the ear drurn; hence, a ijiore natural sound can be picked \5p than with a 
convent icnal electromagnetic - type bone conductioxj sound nd.crophone , In 
addle ion, li;. also can be used as a receiver ^ which is extrefs-ely conveiiient , 
FvirtheriTiore, since exterual sounds; are not picked xsp even \;nder high noise, 
the S/]:^ xw large,, and moreover, there is, a major adva,ni:age because there 
is no r,xek of howling, 
4. Brief Description of the Drawings 

Figiire 1 is a cross secLlon of: a conventional direct -type 
eiectrosiagnetic bone conduculon and eardru!T? oscillation fru.crophcne ; Figure 
2 is a crc5?a section of a cor-veational acceleration -type nucrophone; Figures 
3, 6 and 7 are respective cross? sectiosui: oi; the l''', 2-''% ' and 4*** 
practical examples of Uhe presenP inventioxi; Figure 4 Is a sO:.-nd wavef o:?:;n 
for describing the effects of the l'"-' practical e:xarsiple; and Figure a is 
a plan view of the suspension. 

1,4,, 3€i diaphragms; ifi; outer skin contact chip? 17 ; movlrjg coil; 
20; persT^aneni: magnet? 21 c core; 23 c sound guide; 24 v ear chip; 27; -vioving 
iron piece; 28; power-generation and excitation coil ; 34, 34'; suspenslcns; 
38; so\;,nd guide connecGiori tube 
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